1 

*WJRtt, 2 0 0 3^ l£ 6 0 tBfS<^B#H^fft±ili2 0 0 3 - 0 0 0 4 
49, M2 0 0 3^ 1 M 1 6 0 W0(Z>*S#fHKttJJR 6 0/4 4 0, 3 8 7 

Sl^BB^-ft:^ ( cubic boron nitride ; cBN) |3\ ^-Y Kfcl2fc 

i:;frfigrtfc* ? *<£>»tfg:£8s <* *ltv as, - © * -eft h & < ft h 

tl. H%imzh!£<ft\m&tlX\,^Z>(Dfe, T^S&'ffc* (hexagonal boron 
nitride ; h B N) Mj^K ^<£>#£TT% »4~6GPa, |)1 4 0 0~ 
16 0 O^itO^^^^^^cDS^TO^^P^^^b, A^^b 

o ) o 



2 

m 0 ) o 

m%^w^\ ^^Bss 8-8 4 i o e-B-^m 

m^Xffli 2 WMBB 59-57905 -J§-^$R 
^fF3C&fc3 #^BS5 9- 7 3 4 1 O^fg 
^rF^C^4 #i?9- 1 6 9 9 7 1^i;# 
^rFZfcifc 5 4$0g 2003-64350 

,&£#«&;iTV^c 0 ^Jf^^v.^w-^ j&\,^te3tmmdm< irlcio 

n u fc * * T\ WJMM ^ ft _t -e # 5 5 ^ £ o t £ r 9 

> ^(dx o m&^tmi^x^ &m&<Dmmm j h i m.-£frx\^tL 0 

*mu-rz>z. t& turns x &m-te®n*k*m$f^t^ 



3 

(2) ft#Mte#**«m<©tf>&M^ fcfrMffc* (3. 4 
8 g/cm 3 ) tK5 tt#e)tl54*fig^* ?*®(SO^**dS, J IS B 
4 1 3 0: 1 9 9 8 Iz&fe £ tbS*ft* I2#T\ 



4 0/5 0 <Z)?ftM"efi. 


0 . 


5 3 6 




0 . 


2 8 2 CDiSPlF^l 


5 0/6 0 C05ft3feT?f± 


o 


5 3 4 

*~s KJ *X 




o 


2 8 0 (7)#n ffl P^l 


6 0/8 0 (D-SsmX f3: N 


0 . 


5 3 2 




0 . 


/"» >-#-v AA' till i 1 ■ 

2 7 8 CDfoHlP^k 


8 0/10 0<Z5JB*fc"Cfi % 


0 . 


5 2 6 




0. 


2 7 4 Of5ffl|*K 


10 0/12 0 C0?g^-C{i, 


0. 


5 2 0 




0. 


2 6 9 <D|5Hl*K 


12 0/14 0©«U 


0 . 


5 11 




0 . 


2 6 4 CDfEfflrt, 


1 4 0/1 7 0 <Dffi&-e«, 


0. 


5 0 6 




0. 


2 5 9 (Di5Hf*K 


1 7 0/2 0 0<DW$LX\^ 


0 . 


5 0 0 




0 . 


2 5 3 WiaHf*k 


2 0 0/2 3 0 »?g^-e(i. 


0. 


4 9 7 




0 . 


2 4 6 <7>i5Hl*K 


2 3 0/2 7 0 (Dm%LXfe, 


0. 


4 9 1 




0 . 


2 4 0 <Z)f5ISl*k 


2 7 0/3 2 5 (D|g3|&-r?«, 


0. 


4 8 6 




0. 


2 3 3 (D$g|grt % 


3 2 5/4 0 0(Dm$LX*l-i, 


0 . 


4 8 0 




0 . 


2 2 6 eommftx&Z) 



12 (3) ^fe«c(D^^ B M^*^m»i(DM^fe, 

IE (3) l£fcfi (4) ^ISife^^fB^^^^g^iOMit^, 

(6) mmiWMM^-m^iC^ »fi:ULiMBN 2 (Mfi, Ca, Ba, 
Mg^t) ^r-atftulE (3) (5) <D\,^-ftifrl-D^mmcDttM,mk* 
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(7) H&fEfcfej&Wgtf> L i MBN 2 ^LiCaBN 2 -e£>-5fufe (6) {CfEic^ 

(8) mumMu^^. mmmnt l-cl i mbn 2 (m&, c a , Ba, 
tpitute o) (7) <D\,^tifri^{c&m<nttMi&4k**mmiL(DMmjj 

(9) ftfjfe (3) frh (8) tCfB*<Z>^a^b^!?3R?BlftO«at^ifetCj:oT 

ft* ^»i<^i£;^£, 

(11) fuffi (3) d^fe (10) ^fBifew^Bl^^^^Sg^o^^^.t 
o t# ^, tifci^ H B H f ft * iffit^ ^ f> . £<btc N 3#@(Z?S^?:L (jum) N 
m^&T (urn) bVfcWr&<D^ L/T^l. 5 KTOtf^H 9 Rfc < iLj?&& 
ft* ***^<Z>jRj&£ifc, 

(12) Sufe (3) frh (11) <7){nTn7!)^lo^ffigc<Di:^ H H B ^ft*[>^®^(D 
^5t^^(C «fc 9 # ^fc^^ft* <7«3& s 

(13) fltfIB (1) fcL<li (2) £fc« (12) ^tL*»lo^fS4feOSr^ 
£ft*l>3lH®*fc£; ^*t^ffl^r@ftbfcig^. 

(14) fflsm&iftb Ut, tf h y 77^ K*:/ R&JBv^cfijfS (13) fciflBfc 

(15) Bute tf h 1> 7 r K* ^ K©E-&*36S, 10-50 6 ( 1 4 

) ^te«c<7)©^- N 

(16) ftUlE (1) fcKfi (2) (12) <DRft/^l o(CfS«fe(Z)VL^- B H B 



5 

m±L: g/cm 3 ) ±Jj£kmi[:*r?m<Dm&m (3. 4 8 g/cm 3 ) T?^ 

\^xmhfi%±L^Msmk*vmm&(Dftmmfr j is b 4 i 3 o : i 9 9 8 

4 0/5 0 (DmWeit, 0. 5 3 6 — 0. 2 8 2 cOlSBf*], 

5 0/6 0 (Dm^LX'te, 0. 5 3 4 — 0. 2 8 0 cD|aBl*K 

6 0/8 0 (Dfg^-Ctt, 0. 5 3 2 — 0. 2 7 8 (D^aMfH^ 
8 0 / 1 0 0 (Dm^LXn, 0. 5 2 6 — 0. 2 7 4 cDfSffll*), 

1 0 0/1 2 0©igtm 0. 5 2 0 — 0. 2 6 9©|5il^, 

1 2 0/l4 0(7)etm 0. 5 1 1—0. 2 6 4 ^tEHf*), 

1 4 0/ 1 7 0 C755g^-e{j; x 0. 5 0 6 — 0. 2 5 9(7)1518^. 

1 7 0/2 0 0 C0©^-e« N 0. 500 — 0. 253 0®Bl*K 

2 0 0/2 3 0©ISem 0. 4 9 7 — 0. 2 4 6 (DlSHF*^ 
2 3 0/2 7 0«i-e(t 0. 4 9 1—0. 2 4 0 c7)i5BF^ N 

2 7 0/3 2 5 0. 486 — 0. 233 (DiSISt*), 

3 2 5/4 0 0O®et1i, 0. 4 8 0 — 0. 2 2 6 <DfSBl*|T;-&> V , 



6 



•5>o 

TiiL-rv^o 3i^ B B B ^*^*©^(c(i N magna ©mm, #g B ifx(«mis 

^S^b*^*®Kc«r»5g-t-5^tt, 4$H§BS5 9- 1 9 9 5 1 3 #^«»C|B 



7 



l fd * y mm,-hmn.n & & % nx&^m k & 5 , m v ^ te^i^** ^ ^ * ^ m 

m. WISE : g/cm 3 ) ^M^* ^l(ttf>l^j£ (3. 4 8 g/cm 3 ) 
^-r^^^tcj; «9#btb§ 0 ^$^<DfiJ^(iJ IS R 6126:200 

$ij^f»20. 0±0. lg?:I4rt(aix5o §i8. 0±0. lmKD^V 
m^9 5. 0±1. OmmttS) 0 * h y>*— &§|#Jfc#ttW©^*&^!J 

xittTkizx^xmfti,, mm. • ^^t^m^-t^^m^-h^o 
^mtDttMimkfrvmmnte. j is b 4i30:.i998 \zm.fez 



8 



m%mnx& s A^rM-ft # * at i*. mis© tt&mt* *> x # 

*ftStt#^PS^$tbifcV^S N — jRW^ttJ IS R 6001:199 8 (d^ 

H*P©ttjKtt^Tffiffi"C#5i 0iJ£rS>Jf5£, T/l^y&M (Li^) t 
„ ^tlbcDrnkW) (L i 3 N^) S^^^k^ (Li 3 BN 2 f) , T/V^y± 
(Ca, Mg, Sr, B a ^) t „ itl?)OM (Ca 3 N 2 , Mg 3 N 
2 . Sr 3 N 2 , B a 3 N 2 , RXfftP&fcfa (Ca 3 B 2 N 4 N Mg 3 B 2 N 4 
, Sr 3 B, 2 N 4 % B a 3 B 2 N 4 $£) , T^* V &mtT/l>* V ±m&mo&& 
frVmtyo (L i C a BN 2 . L i B a BN 2 W^di^T^So fcfegfc 

(Dnmnmzmfeztitt^&F 1 5 oj^t^$?^lv\ «j«©*fcfttfs*:#-t-^5 

fta** # -r r § £ s mn^-v<D7ts v mmcom <? tc £ o x±&i- z> mm^m- & 

^aW^^i o ommm^Mv. *vmMtvxo. oi-ioiim 
Hrt-c»^-f-s©as»*uv\ o. o iKmn&Tm&tmDtoR<D%imtfiiG& 

vxtiLm&i&T-t&o 



9 



A^a^t:^^^, ^^S^^tb-etLSU^^, 1-2 t on/cm 2 gSOff 

* tc^m m -c « , jiiao^f*:* «^ s # ^ mr t> o r az:^ b h b * r> m &m 

mfetf&ftTiZ&W-rZo r©Hft^^W3cJ£«*lJ:oV^-Cf4, O.Fukunaga, 
Diamond Relat. Mater. , 9 (2000), 7-12Kl^ § jftT :fc5 9 . — flfcftjKlfiiftJ 4 ~#*J 6 
G P a , H)1 4 0 0 1 6 0 0 tWl&fflft-Cfc <9 , *fc«m&Mtt— jRttfclW: 

$j i 6 tirmmm -e *> & 0 

±!5(D^ B B B ^{b^r>^(D^^^^J|!c^^-r^> r. 9 , 
^m^O^jfetdfi, W*.tf«W*B84 9-2 7 7 5 7 -^^{cW^^tLTV>5 
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±fB{cj; ^mhtht^mnm^w^m^h^^iL^^mt^^mmm.^, j i s 

B 4130:1998 $ ftfcMm^xr^ft®. L/c#, 

i %mn<D i H(-fs«4^fe^ 0 
fa<D&Bmmzm^z¥ftmmmmm*n<DmmB ( M m) ^-rs 0 

J5^T (/zm) {-oV^Tfi. t©IiB (/zm) ir^cDf^^H ( /j, m) <Df*k fit 
J IS B 4 1 3 0:1 9 9 8 f^ir^y K/CBNII-^t^V K 



mi 



&&&& 




2|£gcr>gjt 




4&g<D|fif 


99. 9%iiig 




* 


Hi® LT 




rn 


jtx m 


% 


ju m 


% 


% 


// ra 






455 


8 


302 


90 


8 




50/60 


455 


322 


8 


255 


90 


8 


181 


60/80 


384 


271 


8 


181 


90 


8 


127 


80/100 


271 


197 


10 


151 


87 


10 


107 


100/120 


227 


165 


10 


127 


87 


10 


90 


120/140 


197 


139 


10 


107 


87 


10 


75 


140/170 


165 


116 


11 


90 


85 


11 


65 


170/200 


139 


97 


11 


75 


85 


11 


57 


200/230 


116 


85 


11 


65 


85 


11 


49 


230/270 


97 


75 


11 


57 


85 


11 


41 


270/325 


85 


65 


15 


49 


80 


15 




325/400 


75 


57 


15 


41 


80 


15 
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©^^BE^aw: l o~50 i t§ r t t^o &&W<d 

o^a%^Tm5^, ®*fcofiy$;ws<&Tu 
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(H3&#iJ 1 ) 

hBN (Bg^pmX (#0 HUHP-1 ( ™\ ¥M8~10v^Dy, 
9 8%) 1 0 Of IgRI^Uc BN^MIi LTL i C a BN 2 £ 1 5 Jf 

**£r/&^Lfc 0 m&i£&to&ft<oi&J&859trtl. 9 2g/cm 3 -cfcofc, ^ 

L/c^^^3|sf i^mummm^mmKmm ut\ 5 g p a 

. l 5 0 0°C-C1 5^IWi*«rLT^«rfToyto -g-fftSU 

o 

H) 1 ic^f «t 5 ^ B B B *£ B B B 2r#< "&tftfUN&S<(b* 0 . 5 |C*gl3»] 
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3 ) 

1 TltbtL/c^^^-fb^^^gm* JIS B 4 1 3 0: 1 9 9 8 
i-^^fc^E^C^U ^IS^-l 2 0/14 OWg^do^T. ffjizl! 

fr£$sm<z>mfete. m^omn&xh ^^mt^^mmm. 

20. 0 g %MlYfoKAthtz.o ^^8. 0ml ©i/y y^^i4tBP©lT^ 

mm. & m b , v u -c fc„ 

^six^ 120/140 mmL(D%mm^m 2 {^-n 
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m2 







43Z.Zi£. V-^XJ 1ZU/ 14UC/>> 


mmm3 


H^Jl 


0. 503 




SHWJl 


. 0.497 




MMM2 


0. 500 


Jt|fc0«j3 




0. 498 


Jt<t£0ij4 




0. 501 




tmm2 


0. 502 



mmm i xnhfit^^^m^ ^mmm^^—^n^mx^^L-tco 

1 4 Omnu 1^14 Omm(7)iAlliD-;K\ a-;H^(4 5 0 k g f (4 9 
ON) (DjJUtL&MZ-, 1 00 r pm©[HteM©D'-/H-, 3t^el^b* 

*fc&2 0 g/^Ti£*$L$^£?Tofc: 0 

^iTb^L* JIS B 4130:199 8^^^tt 

fc^K^f-^mU *&mmiftl 2 0/1 4 OcDfl&l&Clo^-C, 

m.mm.ft i2o/i4o (Dm$L(D3t.mm&m 2 tc^i- 0 

(«M 5 ) 

nMm2x*mhfct^tt&mk*vm*mtL : %: j is b 4130:1998 

M^£nfc^g|2#$-^$£U ^[S^-l 2 0/14 0 0©&};io^T, %>M. 

sr-eg^u mm • -mmmz tmm^mx^^^m^m^vxmMm 

feit E5t- 1 2 0/1 4 0 (Dm^KD^m^m 2 ^^-r 0 
(JttfcM 1 ) 

hBN (Bgfpmx (tfc) iUHP-1 (TM) , ¥W8~10^ny, 
9 8%) 1 0 OfiWLtc BNM«^ UL i C a BN 2 ^15f 
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(itmm 2 ) 

0fctfc#|3) 

JfcRfll 1 -Clt^tlfc^^B^t:^^^®^^ JIS B 4130:1998 
{£&££ft;fciftg|2#(;:#SfcU mm&ftl 2 0/14 OOMido^T. » 

ME^ 12 0/140 3ffr&^£^ 2 td^-To 

(Jfc«0!l 4 ) 

&#mxm&htc 0 

tt&mk*vmmsL*ffimk, jis b 4130 : 199 sizmizzfi 
itm.&m.ft\zftmLs 20/14 om&m^^^x, 1, 

IfcfiE^ 1 2 0/1 4 0 OlS*ft03^S3l*S:* 2 ^^-To 
(JfcWJ 5 ) 

lt|^M2-e#^ixfc^ B B B ^b^'>^?g*i^ J IS B 4130:1998 

iz&m&tiit®.m&.ftteftmi^ 1 20/14 oois^i-o^t, 

1 2 0/1 4 0 <©«g*fc<E>3&SI^£^ 2 (^^-r o 
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mMffl 5 RTftt&M 5 (Dmm&m^^xm^± ?*>h Ltc 

#3&MU 15 0°C-(:«M, 1 00 0°C (*^#B«0 T« Lfc 0 

*>K$2 0W/o, smsy— 1 0#3X%T\ MMW3 0|^ 



f!3 





kPa 


Hi£0!l6 


438 


Jfctfc0!l6 


398 



(§H«>J7, Jfc«0tj7) 



a 
b 
c 



d 

e 



mum 
mm 



1 AIM, 150D X 10U X 3X X 76. 2 H 
$tte¥®WPM («&&ttHE— 3. 7kW) 
A^^X^Ii J I S SKH-5 1 

(HR c = 62~64) 
tfcMttffi 2 0 0 mm| X 1 0 0 mmtg 



1 8 0 0 m/^ 

1 5m/# 

5 mm//<X 

2 5 £i m 



c BN||$ (7K^14> 5 0fgf#K5) 



iSL «g^T?f^<7)|S-^(i, J IS B 4131:1998 f^-y^^ K/C 



^4 





mmvt 


(W) 




a ( At m) 








1277 


730 


0. 21 


0. 94 




1013 


740 


0. 27 


1. 33 



3hmw<ntt&mt* vmw&%:m^t^&5te. ^mm^<D^\±^^xm 
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2. 3fc^«Y.k*»>*iB«[<0^$«ftSr, S^Mffc* !>i©Xt^ (3. 4 8 
g/cm 3 ) T?BfeLT#P>n5^a^k*«>3(f|S|5i©3f|s*WS % J IS B 
4 1 3 0:1 9 9 8l^^tl5tftSE^ 

4 0/5 0 WflSfefc-CH 0. 5 3 6 — 0. 2 8 2©ilrt, 

5 0/6 0 0. 5 3 4 — 0. 2 8 0cOt5HF^I> 

6 0/80 C0©^-Cfi, 0. 5 3 2 — 0. 2 7 8 <DtEBf*k 
8 0/1 0 0©ittli, 0. 5 2 6 — 0. 2 7 4£D|5irt, 

1 0 0/1 2 0OffiST1i, 0. 5 2 0 — 0. 2 6 9£>f5fflF*3 % 

12 0/l4 0OltTU 0. 5 1 1—0. 2 6 40ftirt» 

14 0/1 7 0 016X11 0. 5 0 6 — 0. 2 5 9©iirt, 

1 7 0/2 0 0©IStt1t 0. 5 0 0 — 0. 2 5 3©fiia 

2 0 0/2 3 0 (Df&f&Xte, 0. 497 — 0. 246 Ofgfflf*], 
2 3 0/2 7 0(Dffitm 0. 4 9 1—0. 2 4 0 <D$5fflf*k 

2 7 0 / 3 2 5 OfrgftiTH 0. 4 8 6 — 0. 2 3 3 O^fflP^, 

3 2 5/4 0 0Oiem 0. 4 8 0 — 0. 2 2 6 £>|5ffll*3-Cfc 6ff 1 f£ 

m 3 izmM(D±mhmk* vmmKDmmjf&o 
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5. muimiB&*sPp\z. Mgk&ikcottihmk*'?m&mmgkt lt^i*^ 

6. tftfcJR&m&tktp^ ftfeiftf itTL iMBN 2 (M(i N Ca, Ba, M 

7. lt&IEttfflWMt© L i MBN. 2 ^ L i C a B N 2 T*fc-5ft^ 6 (CIE*c^aZ:^ 

8. HUiaj^M^^^. ttttfatLiMBN 2 (Mtt, Ca, Ba, M 

9. fuf£fi^l3};iffi<fe<7):^ 

tt&mk^vmmtLfrh, ^h^, sw^^^l (Mm) % u 

13. tuteit^i ^lEtt^ir^^b^^*®^^, ^*t£fflv^TiSffcL/c 
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i 6. Hufstr h y7r^ Kcdib^*^ 10-5 o#:«%-e$?6f*^i 



22 

s m m 



